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ABSTRACT

“1 +111°1 ulence intholecular (*1011(1sis wellrecognized, but its resultant transport
(:fl"eels 011 the chemicalstiuctur ¢ of the clouds are not widely appreciated. T'he
chemicalcomposition of the dense molecular clouds is important for determining
the initial conditions of protostar formation. We presentan invest igation of
the turbulent diffusion and its cffects on the chemical composition of dense
1nolecularcores. We miodel the time-dependent gas-phase chemistry ina derise
molccular cloud with turbul ent diffusion. The clond has fixed density and
ternperature profiles, and is subject to the interstellar radiation field. We
estimate the diffusion cocflicient based on the observed tur hulence in nmolecul ay
clouds. We find that turbulent diffusion leads to sig nificantly larger abundances
of atomic carbonandsome other carbonispecies, and sinaller ab undances of” 11,0
and Oy forthe “stcady- st ate” chemistry inthe dense core, in general ag reemient
wit h observations. We also find that turbulent diffusion causes a moderate
cnhan cement of the fractional ionization level in the dense, UV-shiclded core in

our current chemical model.




